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tc ir -t -5 t <7) % ffl v^s z t tc jc ») . mnm \zBj\±^ ^ ^ ^ M 1%M 2 •£ Z> z t 

i:LT|D^tl§3L Xfn-JPl, x -t 1 t 7 «; 4 3 > . a — h xi 7 a: n — 4 ^ <7) ^s^jn ^ 
ffln5:^T'§5. 3 <7> J: 7 tc L T t# «b tl -5 HV-Atli, WI US X Ifitt 

'i 7. . ^f^it^z y ? -i ^ -i >i 7. , > -i ji 7. ^ ibttsu 5 tifxflifflb^-ffiii ^ > '<?f, 

tx 'J xz ^ L. > 7*4x-;pf ti^nfS C t^T'§5. 
[ 0 0 4 6 ] 

tK. E ^ 95 iz fF# $ ti ^. 1r fi>§3U . xi 7 - y y . # tr - 4 t 4 xi - >i . # tr - *fD 

'J K y . ^7 4 # ^ ; y tf =. 4 # V -7 — . yi/il^fy if^-tia-Xft 0 ^ A , # '9-7 7 
Oii+h -T >l *r ym-h h ') O U , X h 7 > x ^JPt^y >f;PX? 

— ^ + h '9 ^ A . 7 ^ > . > -f- 4 -b 4 a — X . xf ;P-h)PD - A % -4- > 7 > ^7* U . T 

7 tr t xf a . ^ -b >f > x ^ 7v x #9xf i> r «; u - >i . r <) -b '9 > . r '9 -b '9 > x 7' 

DfL>793-'k 7 -b 'J > . -> \* 7 7 -f > ' . 7. -T- T 7 '9 >l T >l X7 — )l . 7. -f" T '9 > ^ . tl 
h jfiLYfT- 4 7* 3 > . "7 > — N — 4 . 7 rt, tf h - 4 . => 7 N - X x g ^v^Tjn^/ tLT ^ 

ti ^ffl>$'l43ij# W h ti 5 o 



[ 0 0 4 7 ] 

_t IB^flnfo \t x ^ HH ^ ftf&M co M M \z fa. c X _h m<?> * ^ ^ ^ x it M S ffi * □ -t± 
^.tt^II^lg*. *g»*. ^ H OWMfc^r) izMffi L . C*UcTween8(L Tween 20. -If t> * 

[ 0 0 4 8 ] 

SI M : v > • — h - >i s H ^ SS . ^ ? h - x N x ? n - x N > h - >ir . v ^ tr N - 

-fe ;b a — X : > -f- ;b -fe a — 7x N £ F n ^ y 7' D t' ^ > f -t p - X XU ^ ^ # ^ X 

zt u : t ^ tr t =f a . h => mi y V 
t*7f 3 9 — r > # 

[ 0 0 4 9 ] 

^f&BH^g^ffi^t/^s^- ^s*. ttsOx &^mm. M@t, ^jmicjco 

Hatg«XttllSftfft^k:i?lt*1gifl»*^l^fl&^)K. 00 £ E D 5 0 ( £ H 5 0 % ic v * T >6 
£Mc1r#j&fflM) . #>*W±LD50 ( * H 5 0 % \z M L T ft T *> § ffl M ) t ioTft^ 
$ tl # -6 . 
[ 0 0 5 0 ] 

v§?f t *'I4^J^ i: <7>M<7)ffl«lttti&«^SCT?*> *) . ED50/LD50 t LTi^ iU# £ = 
*%B^<7) g ^ffl^t/^lx^ #0 x. It 1 0 tc o § #m lkg*>fc *J 0. U 1 OOmg. ffiL 

< t±W 10m ffiL. _hievn?ISiJliCti^<^S-^*lCfl5iJFi$ ti-5 t<7>-?li&v*. t 

T'^'f'^tMtSil^^Il^ IB 10i>fc •? 10^10^M©^T**> 0 . 

[ 0 0 5 1 ] 

m%.$ iiz> *b x* it % \* * 

[mmm 1 ] 

[ 0 0 5 2 ] 

x ; tr ^- 'J > 7' a t - 9 - <?> ft M 

(1) 7" 7 X $ H «^ 

77X ( C 5 7 B 1 / 6 ^5 ) <JO r ; a «k 9 , >• ; tr ir >) > it =r ^ # t? 5 ' ft^3 1 Is T* #3 7 . 5 
kbp<?>r ; A^SyB/pBluescript ic t t7*^n-->' 7L-fc„ ^<7>^. >• ; tr ^ > iafeT 
<t> 7' a - 9 -^iaX^Xho I t Nco IT^Ii L . *9 3 kco ffi £ ft § ffi L . PGV-B2 (TOYO INK 
GROUP) co + tcff A L (SyG-2.2k) . C <^>#3 3k^>Hf 7° a t - 9 - i: L tz (ffifllg 

^ 1 ) o $ ^ ic . 7- a - 9 - <D 5 * M ^ h -mco M m t . y'u^ - 9 -ffiiti 

[ 0 0 5 3 ] 



[ft 1 ] 



«i f^»bfc^P ; t-5'--K« (t^x) 



* ft 


m ®* 




-2201/+843 


TS(fb^MJ&^)Srie^(+l)i:bT±at(5 , fiiJ)C 
2201 ii, Tflft(3'f!l) H 843 ^S©«« 


1-3043 


-1233/+843 


TS *fijStbT±SSK: 1233 ±£S> "F«tC 843 


969-3043 


-1060/+843 


TS ^^tbtiil: 1060 i&S> TSfcfc 843 


1142—3043 


-503/+843 


TS =&i^tlTJ:I(I 503 HI, TSiEt 843 & 


1699—3043 


-322/+843 


TS SiSjat VX±m\Z 322 T»K 843 Jft 


1880-3043 


-200/+843 


TS Srfi^t LT±lt 200 itS, T«E(I 843 It 


2002—3043 


-108/+843 


TS ^gAtLTil!: 108 fflS, TtfttC 843 J£ 


2094—3043 


-84/+843 


TS t LTi:SE(r 84 i&L T^i^ 843 ^ 


2118—3043 


-73/+843 


TS^^^tLTiSi: 7311, T^(C 843JS 

Scotia 


2129—3043 


-65/+843 


TS £fij&i: lT±ill; 65 JfiS, TAEK 843 * 


2137-3043 


-39/+843 


TS <t ITiil: 39 ffig, TttKl 843 «[ 


2163—3043 


-10/+843 


TS £fij££ LT-tiffilC lOiiS, T^tC 843 ^ 

S0i« 


2191-3043 



* mmt. ±ist(5'fii])tcft^'i> tsii ts (ae?ii#^t i «m 2201 sro t > c iis'ioss 



[ 0 0 5 4 ] 

* *> . t h <7) ^ ; tr * 1 ; > it T V} Dt M n t - ? - <fc * v ^ x <?> j§ t m ft c f¥ 
[ 0 0 5 5 ] 



[ft 2] 



m.2 futfeyn^-^ — mM (th) 





m 




-2201/+892 


TS(te ^ m m & ) (+ 1) £ L/Tx #t(5 iM'J) 
2201 ^S, T^t(3'» \Z%92i&M<DMm 


1~3092 


-1 233/+ 892 


TS ^r^^ch uT±.m^ 1233 SS t rmu^. 892 


969 ~ 3092 


-1060/+892 


ts $Sa<i: UT±»c 1060 Tmlz 892 


1142^3092 


-503/+892 


TS ^R^ilTl^lI 503 *&S> TmlZ 892 


1699^3092 


-3 22/+ 892 


TS &m&<tl VX±.lM\Z 322 t&iS, TmlZ 892 


1880^3092 


-200/+892 


TS ^rfeL&i: LT-hmt^ 200 ^Mlfe, Tmt^ 892 


2002^3092 


-1 08/+ 892 


TS ££2;£<h LT_Lr^^ 108 ^3£, T^tC 892 


2094~3092 


-84/+892 


TS ^asL^C^ VT±.m\Z 84 Tw£ 892 i& 


2118~3092 


-73/+892 


TS ^r^c^ch LTJimttC 73 r&g, Tmt^ 892ra 


2129^-3092 


-65/+ 892 


TS SrjfjsL&i: LT_ttfrU3 65 T^tC 892 ^ 


2137-^3092 


-39/+ 892 


TS ^rSk^cr: U x Jujretv- 39 JaS* r}jfU^ 892JM 


2163^3092 


-10/+ 892 


TS &&&t.VX±mz 10±&S, Tiffin 892^ 
»(£>»^ 


2191—3092 



* mfflZ, ±«E(5'<SD(Cl6j/!l^tS«TS (B3^J#^- 1 WIS 2201 t) ffl 115'WlS-l ibT 



*^t, TSS(3'ffJ)IC|6]/S^t*BTSS:+l tLTKJ. 

[ 0 0 5 6 ] 

g^-feitf ^fl^^^^^vS (Molecular cloning, CSHL Press, Sedition, 2 0 0 1 ^, chapter 13 
) 2kG-76T/BV2^f / FM L fc. f£ffl L P r i me r * W T le ^i" . 

1. EBSm (G-76T) : GCGCCGCCGTAAGTGAGGT ( K^J 3 ) 

2. AMLm (G-68T) : AAGTGAGTTGTCTTACCCCC ( KflJ 4 ) 

3. S P 1 n i (G-92A, C-9 1A) : ACTCCGCCAAGCCCCGCGCC ( EflJ 5 ) 

PCRti. ixJCO*5 0 m 1 . 1 pmol SyB/pBluescr ipU 10 0 pmo 1 ~? => A v - x 0. 2 mM dNTPs 
. 5 U# > 7 10 mM Tris-HCl (pH8. 3) ^^5 0 mM KC 1 * #t?ixJ£fflJ&i** ffl v>T 

. WT^PCR^frT-ff * o fc. 
[ 0 0 5 7 ] 

PCR*fr 

m-aF&:H'C. (94°C. 30#— 55'Cx 30#— 72*C. 1^) x 250 

: 1 ^ f ^ @ : 94°C » 1^— 55°C. 30#— 29^-^t+T 30°C \z% t 3 O'C . 1 
^— 9^i»Mt-C72*Ck: — 72*Cx 15>— (94°C. 30#— 55'Cx 30#— 72*C. 1^) x 250 
[ 0 0 5 8 ] 

EBSm (G-7 6 T) It. ffiW f¥ 1 lc J^XgrZ^iJ ^> % 2 1 2 5 S g ( TS*- ^> ±Sftk: l«I ^ o T 7 6 S 
B (-76) ) ctH^TIc^^ $ +>^, fe«x?) => A ») . AMLm ( G— 6 8 T) l± . E^JS^-llc 

^-t^SSe^iJ<^ll2133S@ (TS*^_hiStk:l^^oT68SB (-68)) <7> Tic $ +> -5 Tz 
db<D V =, A v-T*> *) . S P 1 m ( G - 9 2 A ) It * SrZ^J S ^ 1 ^ i" j^^grZ^J %Z 2 1 1 1 S B (TS 

«b ±Wilz [p] o T 92S g (-92) ) <^G^Alc^S £ •£ 5 f-^<7> 7' 7 >f v-f* 0 . S P 1 ra ( G 
-92A, C-91A) It, grZ^JS-^ 1 lc j^*gr2£U <?> f? 2 1 1 2 g B (TS^«b-9lSB) <^C^Alc. 
o x grZ^JS-^ nc^-fJg*E?iJco^2 1HSB (TS^«b-92SB) ^G^Alc^S^ % fztib 
co -7° 9 



immm 2 ] 

[ 0 0 5 9 ] 

x j ^ ^ <) > y X3 =e - 9 - cDmmm^f 

~> j x * >) ><ns.<7>mB$kffi-&mm't2>rzib\z. ?u 9 -Mtit-zif ^ tz« >■ 

) tr ir ') y It . h => > x x x - >y ? ? ^ * ( L a c Z knock in) ft? 4tf x M V ic ; - +f > & 
[ 0 0 6 0 ] 

£-f. s y)\±ir*)is y'u^E- 9 -en 7 u-x> ■ r^. IHi*PI*&j&«k 0 2. 2k*#t?4lfiS 

^4y7x7-^-<M-Ci^^t ( ft * & «Hfla ( TE) % ffl T . ±.Wm h m o 
fc^y 7 ?y 3>lCTf ^i9Sttti-<fc, & s iNH . 10% *f£ffc^ > flfil^jfiL 

vt^S^jnDMEMigtt (Li f e Technologies, I n c ) % ffl T tg« L . 
[ 0 0 6 1 ] 

mm l rzmm 

ATDC5 : ^"7 x teratocarcinomaiNHJia AT 8 0 5 i*^ffit*o «k V&mMB'fi M ft . 

T >l Jl 'J 7 t A 7 t ? — -t£ ^ '|4 c 

[ 0 0 6 2 ] 

HE K 2 9 3 : t hl^ili*fflfia 
NIH3T3: v ^ * Jf& ff & # *ft *t # SH AS 

h 7 x 7 x 7 >• a > t u # - 9 - t -y -b & W T <r> M *) ft & o £: . 
[ 0 0 6 3 ] 

IDAS* 2X 10 4 /wel UcT 2 4wel 1 ~f U - Mc^Hf L fc. * <o 2 4Bf RBR . FUGENE6 * -y h * 
ffifflU %n<^v-^7;H:ttoT F 7>77i 7y 3>Lf; C B i o c h em. Roche) . 
l/-;h7>'77i7y 3 >1ft$Wl£^f : #), CMV- (9 -g a 1 % § 5 0 n g f$ ffl L . 2<blc^^7 
<7>A*A*lT^**200ngk:*5;ifc. 
[ 0 0 6 4 ] 

h7>7.7i7xa >^30^F^T' ? > ^ 7l$@fLfc„ PBS 
Tiftv^ Passive g)S^';7T- (Promega) * 10 0 M 1 ffl ^ X ffl JjSvgft?^ % 0aR L /c . }yv 
tc ^-<^lfflfla>g^^<5O2 0 m 1* 9 6 we 1 1 ~f U - N ic # L ^5 J >-?-lcTiy 7x7 

--tf^tt^iUS L fc. £<blc. p-galTgttfc^u - h - 7-icTl£L/it, /9-galfft 
TLucttfcgiJ 9 fcflE Lfco (9 -gal WT^i 9 ft * o fc. ^-^7Hy7- 

-t£ tiX-gal^fflo. tfeLt (5-7*nt-|-?nn-3H>F')i-^-D-7y7n^7 Jy 
K ; S i g m a ) o 4% ^7*iA7AftFT* 20^^HI^L. X-g a l?g$* \z W: t tz . 3/ 

°CT12E^lig-24Sffig 1 ftfeLf-o PBSTftifL. T?^4% ^ 7 *iA7if t 

aeE L o 

[ 0 0 6 5 ] 

**>*§Sx -84^^-7 3bp^l2^Stcfcv^T^<^$5 3 r^tt^l0^^30%tcffiTL7c ( 0 1 
A. B) o 

[ 0 0 6 6 ] 

* <JO $g ift * # tf - 1 1 4 - \\z £> T « . -? *y X i: t h T- 9 4%<?> ffl 11] * t % . $ h\z\l 
^Slcfcv^Tti. 10 0%<5Offl[B]'l4^:lfa6/co u > t° ^ - y * ffl v^»fc ir -i > 7 ^ t -r 
7X||fV7 h (http://www. cbrc. j p/r e s e a r c h/db/TF SEARCH J . html) ic T fi¥#f£ tf o 

(Ets IS^^fi) £ c i: HH L (El 1 C) . 

[ 0 0 6 7 ] 

. < o *>><z>Cel I 1 ine^fflv^<y>^fi<y>K^lc7^t?-tIy#lc o ut^M L fc. 
[ 0 0 6 8 ] 

EllDtc ^ibtiS «k 7 icEBS C GBS ^ 7 )<J0^^Slc =k *) , « ^ T <y> C e 1 1 linelcT 
•e^«tt*»jra93b^40%3gJSK:iKTLfc. c fi h ^ z t h . c<y>EBSti. y J^t0>^) 

[^SS^J 3 ] 



[ 0 0 6 9 ] 

EBS(-8 9fc>«b-6 5)k:o < mwm=?<7>m%. 

Ets y t 5 -ltnmnU±.<7>y r 5 -^ff2/£L. f ^TDNAJS^-H > 4 >T£>£Ets 
H > 'Otlf r>Tv^. £ 43 'frffifl] fl GGAAT* *> . * <7) ffifll ^ <?>*g£- tc U -£ <r> K 

m tc ^ < mn ffj> s t % *. h ft x « . 

[ 0 0 7 0 ] 

it, ^^\iummn^^^r±yn-y^^m^ . mmiz^ commie m^m^ t)*i$&-t 

Zfr£"?frtflPiLtz, :^)i^Hf^i^Mi!J> Y >Vy v Y t v \i ^ ( EMS A ) fcfrofc 

[ 0 0 7 1 ] 

EMSAttiilT^ii 0 tf o tz. 

[ 0 0 7 2 ] 
Probe 

EBS WT : (-89*>>«b-6 5) : CCCCGCGCCGCCGGAAGTGT ( ffi^iJ 6 ) 
EBS MT: (-89fc>«b-6 5) : CCCCGCGCCGCCGTAAGTGT ( ffi^ij 7 ) 

EMSAffl <^> 7' a - ~f\$ x 25ig*E?U<o-b> ^#1 i: 7* > ^ -b > X & * 9 0°C TM 0 7> 7* - - > 
[ 0 0 7 3 ] 

^jxftS£i±fco Jxffrfix ^ M i c r o Spin G-25?7^A (Amersham Pharmacia Biotech^±> tci§ 
L s J*SX $ fitz # ^ A<?> 7 °y 9 a > ^M'klzX ftM L x £i»Lfc^n-^fc#fc 0 JfcSf 
v£ a U 1 *> 0 3 0 0 0 0 cpmlil±<7> t ?> * L fc. 
[ 0 0 7 4 ] 

10m fxlC^'-^T-RV^P-^tiEtif, gST- 3 07>JxJ£2 x 

- ^- ^ 7 h <J0Jf^li . - -f t JxJ££ h± -5 iiutc 1 nfffl 4 °CT-JxJ££ h±^o **>jxJfciS 
*1£^WlYjI \zX lOOv, 5 0mAT 3 B$ W :g J£ & ift 3 if fc. r 3 Fuji BAS20 

[ 0 0 7 5 ] 

NIH3T3tf>t*ttaii**f£ffl Lfcr^y7 hti 4 o<7>^> H (13 2 A<^a. 
b. c. j<?)figWA'>F) frfttl&Z *L& Z t f)*$im L £<btccold competition C ^ 1^ 
LTV^U7'n-7*^f|^ fcfBTaMl) tc «k v . * <^i-^T<7)^ - > K L . 1 J^S^ 

a * A tl *z 7° a - 7* tc u T It * <t> ffl. m ft* E <b tl & ^ o ( PH 2 A) . 
[ 0 0 7 6 ] 

TXtc. ir^Ets 7 t ^ - pf -5 ^^Mfti" -6 fc*>. Etsl/Pea3. Ets 7°a-7*<7)c 
old competi tion^ff o £: t d ^ » e t s 1/p e a 3<7> 7° n - -fxM a FflS 2 tl . ^<7)'^SicJ;^ 

[ 0 0 7 7 ] 

E t s 1/P e a 3 v° u - ( San t a C r u z & =k *) M A ) ic ffi & M^X 3h & E t s 
lx Pea 3. GABPa i^i?EfTi§ nri6'l4**%^. hfitz. $ h \z $ * ^* * ^ Jjt#^ {$ 
fflLT, X- ^- ^ 7 h MM^tf GABP a Hdft*X-^-y7 h L, Fl \-\\t 

mm®]W:^^Ltz (I32B<7>5, 6S<JOU->. H2C<7>6, 7, 8 1 0 , 11- 12S<^U->) . 
* fcx GABPa . F 1 i-K e t s 1 <r> i n vitro $0IRMt/T* r ^ 7 h MS^tf of;h:^, ^ <D 
t^t^-^-i'7HJ*If)ii/i. ztib<?)C t^bs 3 cogrZHJ le liiS^<?>E ts 7 t 5 

'j - ^--t h z t fr^k $ n tz o 

[ 0 0 7 8 ] 

JXlC . 7 h L tz GABP a tc «k £ GABP (9 i: ^«^#ff^^tc o v^TMft^ff * o 

o tlftlin vi troffllRM^^fflv^ Y >i i, i V MSfc^ tf o ^ - ^ x GABP a 9 > ^ ^ H 
tc GABP (9 7 > • ^* 7 It^Dxt U -> -7 tcfev^T » *ffc«:^>Ka. b nmfcfrU 
ahhtitz (02D) o ^'btc. (,h%? atfak*1W£.Z> t ^ coM^fai. k**f*Lx-M-i/7 



HLfc(02D. U->8x 9). * GABP ftn £ z ^ x a^ff^^ $ 

n tz ( m 2D. u - > 1 o x id o 

[ 0 0 7 9 ] 

G A B P a / (9 li. iy J tr * > 7' a t - 57 -<7>EBSK:TlK£-#fc 
t^Zi:^b^of; ( EI 2D) . 
[ISJMJ 4 ] 
[ 0 0 8 0 ] 

NIH3T3 \zisrt £ Ets 7 t 5 'J - tc «k £ ©^faJfiPiJ =k ^ GABP a i: Fl i-K E t s \<r> >■ ) tf * 

. K^tt ft t -v -b A ft o . 
[ 0 0 8 1 ] 

(1) on<7>* >) *ftmtwmitoft%L<r>ftm 

20^ ? U H^^* 'i rfT'^-df-j/ ? U H (ODN) « ft^^/SUc J: 9 d 

e c o y ( n >f ) 0 DN It -b > * ^ u T y ^ -b > x * 'J rf % V u * K <?> T - _ > ^ lc J; »> f|= 
ILf: 0 Wtit«I^»ia^ h M L . 9 6 -we 1 1 "7 U - h ( 1 X 10 3 f@/w e 1 1 ) ic # 

Lfc. 24tffHm. ac ;i,*>fc 9 20pmol<7>7 ? n >f ODN*^ jMC A*l* LipofectAMINE (Inv 
itrogen, San Diego, CA) tffl^T^f 'V f^lBflf icft^T 3 HI h 7 > X7 i ? y a > 
%ffofc. 7*3 ODN^^-t *JBH!ia<7>i#Jft*^^'t-6 fcablc. Alamar Blue (Biosource In 
ternational)*fflv*T* * v h <r> # \z t£ -o T AH ASig IB t -y -b A % ft o 7c . 
[ 0 0 8 2 ] 

(2) RN A i <^> * =rfE«l i: «HJfitt ffi »<^f^»l 

21* 9 U H J^RNAliffr^^-Jfclc «k 9 s iRNAtiElbashi r et al ( 2 0 0 1 ) 7* n 

(Elbashir, S. M. . Nature 411: 494-498. 2 0 0 1 ) \z t£ o T ff M L . 
Jtfj <7) Iffl ^ h 'J7'y>| II L . 96-well ~? u - h (IX 1 0 3 f@/we 1 1) tc f£ L fc. 24BfW^ 
1^ i ;b 0 2 0prao s iRNA^ ^ x ;u [c Atl. LipofectAMINE (Invitrogen, San Diego, 
CAl^fflv^T^f 'V r-^lBflf lctoT3 H^f 7>X7i^ y 3>^ffofc. s i RNAlfflfla 
<?)itlft*^^t"S fc«>lc. Alamar Blue (Biosource International) ^fflv^Tx v Y <r> 
s^BH # tc o T Ifflflaii m t «y -fe >f o fc. 
(3) 

NIH3T3tcfc v^T . Fl J tr * M > K^vH'14^ ffll ft!) L . GABP a H * <^te^7Htt^i# 
^jn $ -t± -g, «b tiTc ( 0 3 A. B) o * fc. GABP a , GABP (9 <?> RNA i \z T >» v ? ~r *y h L 

fcNIH3T3«HJiaT?lix >- ; y tom^^&TfrUdb^iirz (03C) . 3 ti «b <t> z ^ «b 

NIH3T31C fcv^T . GABPa/(9 Infr^y ) tr * M > <^^3E^fi o C h b tit 

o 

[ 0 0 8 3 ] 

$ «b ic . *<?>GABPa/0 1S£-#**EBS£A LT S' >» tr * >^fs?Stt%fio Ti^:t 
^iEH^-t^T^^. EBS (G-76T) ^EBS wil^to7'n t - ? - (- 2 0 0 *^ + 84 

3 ) % {£ ffl L fS^vH'ft t >v -b >f * ff o o 
[ 0 0 8 4 ] 

fb ib* A «b fl Tz o 

( 4 ) O x. 7x y > 7' a */ t- -f y 7 

m'ik \z N I H3T3 % 2 0 0 nM<7> f^nlSLfcl^ >- ; tff J ^^HS*')!^ ?>^n 
t- -f > r T If fffi L 7c o 
[ 0 0 8 5 ] 

^ x x 9 > -/n >v h mMitmr *> ft ^ tz. -t mmm^.^^^^^. i % n p - 

4 0, 2 5mM Tris-HCl. p H 6 . 8, 0 . 2 5 % S D S , 0. 0 5%2-me r c a p t o e h t a n o I an d 0. 1 % g 1 y c e r o 1 * # 
&mm*T*mM 2 ]gHH>5rlfflfla>g^^<^-r u - h *SDS-# 'J 7 ? 0 i 7 ^ F _h 

ffl L fc. L 9 y '< H a -b ^ a - ^BlzW L . K ^ >» tf * >; > t ) ? n 



- + 'I I7C # ffl T >f U J -7 n v y ft 0 fz . *S L 7c |7C # * . ^^t^f-y ^-€^^t 
x^lS 7p ^ 'J yJkWiCl mm is (Amersham Pharmacia Biotech) IZ J: 9 

[ 0 0 8 6 ] 

EBSff^^T'^IM Lfcx ) \£ ir x ) > <*> 2£ 31 li JR ¥ # k: if L fc. 
[ 0 0 8 7 ] 

3 tl «b 7> ^- 7 ^ ^> GABP a / P IZ «k 9 E B S -/h L T . x ; tr * V > <JO $5 ^ frffl B 3 tlT 
-6 C i: ft* tf $ *l 7c o 
[^jfetfO 5 ] 
[ 0 0 8 8 ] 

7,K[c£>t+£ x ) \£ir x ) is <r>f&ILVi&9k<r>%&fc<r>^'zc. 
YKIZ, ^coi&lzte^T in v i v o IC It -5 EBS<7> #JlH % 5Slf»i" -5 7c . x ; if ^ > 

o t — 9 — \z LacZ^^-n- L tz ~f => X; J* ^Mffl^tM £ 7c h ^ > x i — >y 7 v ^ 7. 
SffWLt. Tgli^:K3ki: lk<7) 7' a t - 9 - t ^fi^fi 1 jg£2E^% Aftfc^n t - 7 - 
^3&fimiH£ -»±7c 4 ttM^f^M L 7c (I34A) . 
[ 0 0 8 9 ] 

h7>Ayi-'VMT8) V ^ 7. ^ 7) d > 7. h =, 7 >• 3 > t T g V *7 X 7) M W T <?> ll 

0 ft tt o 7c . 

[ 0 0 9 0 ] 

SyG-2. 2k/BV2fc><bNotl t Nc o I TJK 3k<JO Bf A" * IS § ft L 7c . SyTB/pb s-^Jf A L . S y L- 2 . 
2kwt/pb Y^ftU L fc. £ <b lc . SyL-2. 2 kmG-7 6 T/p b s . SyL-2 0 Owt/pb s/% USil-2 0 OraG-7 6 T/p 
bs^. * tl^tlSyGJ: •) IX *) Si L fc»r A"^ffl^T fPSSI L fc. &*§lil^ lc o T . -etl^tlQ 
IAGEN Plasmid Kit (QIAGEN) ^ilfflLfilt, Sea I icTijfcttrt: L fcDNAfcBDF v ^ * (C57 
BL/6 N 2: DBA/2N<^^ietc Jc § ff v ^ *) 7>S*itll3 7>^|*| Ic fi.lt v 7 n >f > ^ i 7 >• a > 

% tB L . ^^f>7*n 'V haicTTs v O X T *» -5 3 £ CD ft o tz, 

[ 0 0 9 1 ] 

ctib^Tgv^x^by ; tr ir >) > <n^M^mp[~? & fztb. Klc J: S X-g a l^fe^tf o 
7c o <7) L a c ; v 7 >f > L tz ) v 7 t ^ H v ^7 x <?> fE lc 4? It £ L a c Z<^ i: 4- 0 f^«l L 
fc4o^)Ts7^ x<7>^m^W:IS^M L 7c . 
[ 0 0 9 2 ] 

y ;^t'J>^ll,5it)^14,5 d. p. c ( day s post co i tus : fttiM) <t>K^ ffl L . LacZ 5 ^ 
fetftofc. 3 k t 1 k<?> 7'nt-?-t^ALfch 7>Xy i--v ^v^xiJ, ^ t- u J 
V 7 T *7 Y -V ^7 X t 13 HT TO C g^-fe IC ^fe A ^ tl 7c . f V^fcZ tlC, 1 fiSf S^3|AL 

7c 3ki:lk<^ 7° nt-?-tilAL 7c h 7 > 7. ^ i - v ^v^xfl, ^ <^> if ^ ^ «t ^JagPfi 
^^-<7>^IC Jc ») 7 > ^AlC^r^ Z *»fitlf>^ tl7c ( 04B) . 
[ 0 0 9 3 ] 

tiTv^-g, ( p a x 5 , col 1 1 iim) o ;tiib«?);k^<b, EBSti. >- ; if ^- > com^lz <&M<n 

ffl&x* 3b h z t &m m t tz o 

[ 0 0 9 4 ] 

$^tc. ^-tfo^mi: GABPa co^M^ 13. 5 d. p. c<?> ffl X itm. t 7c i: 3 . «(?[s]tl 
(^g^tc^^LTv^ 3 t t)*mW t 7c (040. W _L *S JHJ= >) . fBS^^tcfcv^T t . in v 

1 tro<^IS * t mm. GABPa ^EBS^/h L T ~> ) tr t 'J > ■<7>&M.&mffl LTi^Ct 3 
tl/co 

[^SS45IJ 6 ] 
[ 0 0 9 5 ] 

Kmm m m \z *> it § > ; tr ^ >; > ^mjm fty <?> ai if. 

M O v ^ 7) vffll fffl fl3 fett^EBS^/hL Tz GABP a 7) o T *feft * tf o 7c i: 3 ^ . 



BP «l:TX-A-y7 N <b ilfz* £ <b tc * <7>EBS<7> ^ v * >t J&iffl tc 4? it § 1#, 
i-#*> *> GABPa lc J: -5 EBS^ /h L fc3te^ffe!lffllfc s >' ; tr ir 'J > <?> % M ifl] $0 lc o & *J . Si 

m\zmmmm<^mm.mm txzfrzt ^mm-t ztztb. ebs ^ ^ c «* § x ; tr * ><^> 

lEM fell iCo^T^ltLfco 
[ 0 0 9 6 ] 

£i\ ±ie<7)EBStc^^--t SGABPa fcJjg^-t* ^*£8fc (EflJS^lU 12) 3sJ:U* 
#f^n>ln-^fn^ *»E?U ( E#J S^f 13. 14) tltLfc (05) . 2 0^7 
U H ^ODNttft^^lc ck 9 mtz, A 0DNli-b> ^RUT > -fe > 7. tf- rf * 7 

[ 0 0 9 7 ] 

mmm^: h ') ^y>«lIiL, 10%FCS^^&DMEMlcT 96 we 1 1 ? V - h \z 1. 0 x 10 3 cells/ 
wellTtg«Lfc. 18~24HfW^ FCS free. fa£*fo 1* L <?> DMEMT - f&Vtft L . FCS fre 
e. MI* L ^DMEM 90 ftLtllUlt. OPT I -MEM I Reduced-Serum Medium 4 5m U 
±.m<r> -r* 3 ODN ( 2 0 m M) 5 m S-tffc t <JO ^ OPT I -MEM I Reduced-Serum Medium 50 m L 
. L i p o f e c t a m i n e 2 0 0 0 1 m U -tf tz t ^ lc fin £ . H < tr -y -r- -f > 7* L It 1 0 9t m WC M. 
Ltz* 3 ii-ZMMlz 10 m l-f oSffi* < » L fc. 24Bf H9*§«^. FCS^IOmL^x. $l< 

^§'S4?TKgt5C tlCi *) 3 0^^)h 7>X7i^y 3>ttfofc ( 13 6 ) o 3 <?> till 

us* ffl v> t * v v <n mm # ic tafe -> t mm # st t >v >f tc # l ft . 

[ 0 0 9 8 ] 

HRPv£'l£<7>*fcft tc tiECL Plus^-vh ( Ame r s h am ft ) *fflv^fc„ 
[ 0 0 9 9 ] 

*<7>*S*. !R##k:*<?>&m<^<RT**i8#>'b*ifc (13 7 A) . 
[01003 

±IB<?>»Uia*24Bf WST-8T -y -b ic^f § t i: t lc. 3 <7> 2 4 iff W & «H Jfi flfc # 

Stk:TiNHJia*SW L x Western b 1 o 1 1 i n g ~k tf o tz . WST-8 t -v -b ^ tt C e 1 1 Counting Kit-8 
(Do j in do) %m v^T _hlr3 2 4^r^i§ft^:<?>«H)iaic Ce 1 1 Counting Kit-8 (Do j i n do. WST-8) 
^JD L x 4 Iff rUm^nMS ( 4 5 0 nm) ^PJ^-t^ 3 t \z Jc Off o fc. Western blottingtt. 
«BJiaBfe^5«15 mM Tris(pH 7.5 ). 2 0 0 mM Nad. 0.5% NP4 0. 0.1 % SDS. 1 mM PMSF. 2m 8 
/mL leupeptin. 2 m g/niL aprotinin. 2 m g/mL p e p s t a t i n \z X M M . SDS-PAGEtc J= 0 5> 
|L, nn^D'Vf O r-S icJcO-hn-b^n-X (NO die L . 3 <^> NC 

IlcWL, 5 % A 5 ^ 7 03 %Tween 1 Iff 56 ^ n -y > r 

L fc^. ; ft 'J >4/L#XliK (9 T 7 ^ > 4/t#^ 0. 5 %X^rA; ;U 7 % M z_ Tz 0 . 03 % 

Tween20^^TBSTSfi. mm%L&Kfc2 *ttz» Um^<r>um^ 0. 03 % Tween 20/TBST 
ifcvfL. HRP^IItt r 7-4-^lgG47t#^2^4/L#t LT. lfi> l»f W^feSixfE 5 -fr . 0.0 3 % 
Tween 2 O/TBST'^fevt L . HRP)$'I4 % *ft tt5 i" -5 3 t lc J: 0 @ W Jft m * *ft ffi L . 
[0101] 

WST-8 t -y -b 13 7 Btc. Western b 1 o 1 1 i n gco * 13 7 C iz tjk-f . 07BlC7^i- 

4? 0 . 7. 7 y y -f ji =i >f ^gtip AiNHlia (*#f^3>hn-*) lc ifc^ . EBS-t' n 
^ t^^ip A«HJfiT?»±« tc *ffl flS i# 5ft >H W3 ftU 5 fix is *) . 0 7 C lc JL ti * i: 4? 0 . We 
stern b 1 o 1 1 i n g \z is o T «t ^ tr * V > 9 > 7 S^^»co il^^ h ti tz . 
[0102] 

1M±.7>*3JH^ . RAmiHIEfiatcfev^T . 116^3 ^||4fflv>« k ^nt- 
jm §ij £ ti £ 3 k frjjk £ titzo 

imm nM^ti: mm] 

[0103] 

[ [3 1 A ] tJimm is ) tf * > 7° n 9 -<^vHtt^^i-|3o 

[ 13 1 B ] tTIBfS! x ; tr ^- 'J > -7' a - ? -<7>vHtt^i-|3o 

[0 1 c ] x y tr tf- 'J > 7° a tf> E ts*S 3 ^«ls|^^-tl3o 

[13 1 D] yBt-?-lcfS*l?ALfcl: § t> $5^v$te * ^ 13 „ 



[ 0 2 A ] Y >l is -7 V T V -fe <i & ft * o * 91. 

[ 0 2 B ] r^y7 h7'y-b^ft*^ti*t^t¥i. 

[02 C ] r^y7 hT'y-b^tf^^fcilt^t^l. 

[0 2 D] r ^ x 7 h t v -b tHf & o fcSS^^t?!. 

[0 3 A] y ; ft 'i>7nt - ? -<50K9^tt^^-t EI. 

[0 3 B] y ;^ t'J>7nt - y -<5oK9^tt^^i"IIIo 

[0 3 C ] RNAi^fiJffl LT ; >v ? T ^ h L tz N I H3T3iffl)ja IC 4? It £ x J tr * 'J >7nt 

[0 4 A] 3kMk<?>x ; tr * > 7/ a t - 9 - tcLacZ^*S^ L tz ~J => x 5 H <o*fl3SEI 

[04B] v ^ x K lc £ >- ; f t , i>7n^-?-^^lt^t1 r l. 
[04 C] V? x K ic £ x J f fi^^ot-^-^^lt^t^l. 
[0 5] -f telfc<?>ffi#l*^i-|g 0 

[06] vffli0Jia * <?> x >» tr ^- -J > <^ %3aW ftltili£iftg*<7) 7 U^^y^-'^^t 

So 

[0 7 A] RAvf J!*ffl)iSlC fct+ -5 x J t' t 'J > 7 o t - ?-<nM*^t?fi. 

[0 7 b] vtfliaHJia^^x ; tr* > ^^mjmi'J^i'J^ l ^wst-st >v -t ^ 

^i-0o 

[0 7C] >t)S*Bfla^<7) ^ ; tr ^- <) > <^fEia^wes tern b 1 o 1 1 i n g fil i& L fciSSt^ 

[S£^J^7 'j - 7. h ] 
[0104] 

E?US^ 3 : n" ^ D N A 
E^JS^- 4 : a* fi£ D N A 
ffi^JS^- 5 : a* D N A 

rnmm^- e : 3-bkdna 

E?|J§¥ 7 : ^f£DNA 
ge^JS-^- 1 1 : a - fifc D N A 
E?U§¥ 1 2 : £r>£DNA 
ffifljg-^- 1 3 : Sf&Mh 

mmm^f 1 4 : ^dna 



SEQUENCE LISTING 

< 1 1 0 > 1 ocomogene 

< 1 2 0 > Decoy nucleic acid against syobiolin promoter 

< 1 3 0 > P04-038 

< 1 6 0 > 14 

< 1 7 0 > Patentln version 3. 2 

< 2 1 0 > 1 

< 2 1 1 > 3 0 4 6 

< 2 1 2 > DNA 

< 2 1 3 > Mu s mu s c u 1 u s 

< 4 0 0 > 1 

gcaagagacc ttattttgtt tttcgagaca gggtttctct gtgtagccct ggctgtccta 60 

gaactcactc tgtagaccag gctggcctcg aactcagaaa tccgcctgcc tctgcctccc 120 

gagtgctggg attaaaggta ggcgccacca cgcccagctt tttttttttt agataggatc 180 

tcactctata gctgtacgct ggcctcagat ttatgatgct cttcctgcct cagtctccca 240 

a 1 1 1 1 c t g g g a 1 1 g t a g g a g t g g g c c a c t a t g c t c t g c t c a c t a c a t g a t 1 1 c a g a g g 1 1 3 0 0 

g a g t a g a c c t g a a c t g a a g a c c a g a c a a g g g a g c c c t c c c t c g a c a t c 1 1 g g g g c c a g g g 3 6 0 

aagttgaagc cataggatca gaggaaatgt ggcaagaaaa aaggccaaca tggacacaga 420 

acttaaataa aaacagacag aggaagtaag acagatatat acctggggga gaggagggat 480 

tgccacaaaa tgtaggagat tttcaagaat gggggaggat gagtgtgtag ggttaaaggt 540 

agccagtaga agttcatagc tagccttatg gaggaaggaa aggggagcca tctcgggatg 600 

ttaactgtta aagacaacag gtggtggtga agatggctga gaccaagagc acagggctga 660 

ggggcagaca ggcactgaca ctgctaccct ttaatacagt tcctcctgtt gtgatcccca 720 

accataatta cttcgttgct acttcataac tgtaattttg ctagttatga attgtaagta 780 

aacgtctgat atgcaggata tctcatttgt gacccctgtg taacggtttg attcccaaag 840 

ggcttacgac tcacaggttg agagccagcc actgccttaa agtcgtctag aatcagtttt 900 

ctttcttttt tgacagacaa gatgtttaat tccgttgtac tgaaggaaag ccattttatg 960 



t a 1 1 1 1 1 c 1 1 a a g t g c t c t a t c a g t a a t g a c a a 1 1 c t g a a a g c c c c t g t g 1 1 a t a 1 1 1 1 a 10 2 0 

a c a a c a c a g t c a c c t c c g g t t c t g t a 1 1 c a c t g t c c g t g t t g t g a c t c c c a c a g t a t a a a 10 8 0 

ttcctccagt tgatcttcat gaattcttat atttgatccc cccccccctt aggcctctga 1140 

attccgagtg agtccgagtt aaaaatggga ggagcaccct ctagctgata aacctgggta 1200 

atgaggtgtc cgctttcagt ttccattctg tacgcgacta tactgcttgt gtgagcccta 1260 

acagacagaa tcagctcaga acaaagggtc tggctatctc ccagggatga acacgcacgc 1320 

cgactgagct tttggggtgt tgaaaagtca acgccttcgc acagaactct ccaccccaac 1380 

ctagaaataa ctggcgttct gttttatgtc agtccggaca cgcaagcact gctccttttg 1440 

cgggccccgt aagcatcccc ccaggcggga tagggatccc cggcctatgg actgcgcttt 1500 

ctcagctggc atccagctgc cttggcaccc agtccggggc cactctgcct acagacccta 1560 

gcaaccactc acctgctttt ctttccctat aggccagaaa tttttccttt cttttctcat 1620 

tggtccgcgt aactttatcg caaccaatcg gcggtacacg ggaacaaact cactcctaca 1680 

caacctgcgt tggggggagg taacctggga agacctatat ctgttttctg caccgctatt 1/40 

tttttccgag aagcacttaa cttcttaccg tgtcgtagct atccctggaa tgaggcgctt 1800 

acacatttta tttctttcat gcctgacata aagtctggcc cttgctcgct cctgcccccc 1860 

gtccaaatgg ctcggcccgc ggaacgccca tcttccaggc acattgagag ccggagtctt 1920 

ggagggagtt tagggtggtg attctacaac ggcgactagc aagtggcggg cttcagccct 1980 

ttcccgctgc tctcctggtc gcgaccacac gtcacagctc tcgctcgttc cggttgctcg 2040 

cgcagggggt ggggagtgtt gttaaccgga gcggctgccg cagtcgcggt gattgagcgt 2100 

actccgccgc gccccgcgcc gccggaagtg aggtgtctta cccccgaagt tccggttcgc 2160 

agggggtggg gagtgttgtt aaccggagcg gctgccgcag tcgcggtgat tgagcgtgct 2220 

cgcggcgctg ggctcctggt gagtgggcct ggtcctgatt ggggttgggg ggtcggcgtc 2280 

taggaccttg tcctttgggg tcactgcgat cagcccgccc cgctgcgttc ggccgccagt 2340 

tttcggcctg tcagatggct ggagacctta ggcggcggcg cggccaccgt tccagaggcc 2400 

g g g c c c c g c c t g c g a g g 1 1 c g c a a c t c c t a g c g 1 1 c a c a g g t g c g c g a c t g t g a g g c g a c 2 4 6 0 



ctgactggtt c t c a g c c c c g ccgccgcacc c t g g c g g t c g g c c g 1 1 1 c t c c g g 1 1 c t c a g 2 5 2 0 

a g t g g a c a c t g c t g g g g g c g gggggggggg c a g g g 1 1 c c a g a c t g a c g t a c c c c g a t g g g 2 5 8 0 

cgcgcgtctg cgctgaccac cctggcacag ctgtcactgg ttgtgtcgcc ttctcaagct 2640 

gtgccctctg caccttgcct cctccacccc tggcgggccc agcgaacctg cctctaaagc 2/00 

ctatcatccc agctccttca gagggtcagc ggtggcagcc cccctcctcc taactttgcc 2 7 6 0 

tcagtgactc cctagaggag gcgccttggc agacagcgtg gaagagccct agatttgaaa 2820 

cgagattgat ccaagttcta ggccttgcat cagtgtgagc ctctaacccc tttgagtcct 2880 

agtttctcgt ttgtgaaaca gggagtatat gctgttttga atctaatggc tgtcaaggtg 2940 

aaatgagtgt ttgcccttac actctgccag ggactgtgct aggtttacat agtgtggata 3000 

tcacaaatgt cattttcctt gtgcaggtct ctgggccagg gcgatg 3046 

< 2 1 0 > 2 

< 2 1 1 > 3092 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 2 

ttggctcata acctcacttc ctttaagtct ttgctcaaat gtcaccttct caaggaagct 60 

tacccgatta tcctcgctga tactgcaacc agcttcaagt accccaccac atcctgatcc 120 

cctttattct gttctacttt tttcctatag cactgatcat cttccagcgt attagatttt 180 

tcacttatgt ctgtggtttg ctgtcacatc tactaggata agctccacaa aggtagagat 240 

c 1 1 1 a 1 1 1 1 g 1 1 c a c t g a c a t c c t a a g t c c c t a g a a c a g g agacacttga t c c a t a 1 1 1 g 3 0 0 

tagactaact gaataaatga cttaattacc agtttggatg tgggggcaga tagtgagcat 360 

gatgcccgtt tccggagctg gggtgcagac agtgtctagg gacactgaac tgttttaaaa 420 

gcaggataga tcccggctgg agaccacaca aggaaatcat cagcacctgg gtcaggggct 480 

ggactggagc agaggaaatc atgcaggaaa agtaaagaga aggacatcag gtaaagagaa 540 

gaggacacat gcatagccag agagaaaaga ggagcagagg catgtggatc acagaagctt 600 

agggaggaga ctttcaagaa ggggagagag gttgagtcaa gcaagggctg aaagccaacc 660 



a 1 1 g g a t g c a g t c a c t a g a a a g 1 1 a c a g a t a g g c a a g g t g ttgtggctca c g c c t g t a a t 7 2 0 

cccaacacct tgtggggctg aggtgggagg atcgcttgag cccgggaggt cgaggctgca 780 

atgagccctg atggcgccaa tgcactccag cctgggcgac agagcaagac cctgtcgcaa 840 

aaattaataa ataaataaat aaaaagaaaa gggggaaaaa aagttatacg tggccttacg 900 

gggaagccaa ctctgactgg ttataagctg aaactgtcaa gtcaacaggt ggcagggaag 960 

atggctgaga ccaacagcac agagatttag aggcagacag acctggcgcc aatcctagga 1020 

caggttttgg taagcctttg aatttcaatt gccccacgtt tcgggggagg gggtagcacc 1080 

ccctagctca taaaccttag tgattgatga ttaaatgaga tgacggagga aaacgcaagg 1140 

cacaaagtgg atgcattagc tccattttgt taatcagcag gcttagttgg ctgcgaccca 1200 

gacacgaact aaaatacagt gcagcccagg accagtgggg gtcttgctta tggctcagag 1260 

c t g a a c a a c a c a t g g g c a g c a a a a t c a g a c a c t g a g a t g c g g g c a g g c c t g c g a c g c t g a 13 2 0 

agtcaattcc tttgaacaaa cagaacactt ccgtcccaag attagcagga attaatctcc 1380 

cagtctcggg tacacctggt tgtccctccc tgtcctggcg cggcaaacgt tcccggaggc 1440 

cagccaggga tcactcgccc aaggactgag ctttccctac tctcagccaa ctggagcggg 1500 

accagggcct aggcaacgca gctgtccgcc cctaacaacc actcacctgc tttccccttt 1560 

ctataggcca gcaaaggtac attctttttc ttattgggcc gcgtaactta tcgcaaccaa 1620 

tcagtggcag ccacgggacc caactcactc ccacacaact tgtgggggtg atcatggaga 1680 

agacaaattt ttgttttccg catccagttc tctcagagag caccgtattt gtcaaactgt 1740 

tgtgactctc cctaaatgtt taagaaaaca tttcattccc ctcaggcttg tatagtctgt 1800 

ccctggccta ctccccgctc caggtggtac agcccgcaag cggctcccct tcccagctgc 1860 

tcgcggggcc gagtccccca gtccgaggag gccactcagc gcaggagcca taccatctgt 1920 

gactaataaa taataggggg acctccgact cccccctgtt gccttattac cttccgacca 1980 

cctctcggac ctcttgccca gcccttcccc gtagacatca ccccagatac ggtggtgaca 2040 

ccattgctat gggcccacgt agggcgcagt gcgagccagg gcaggacgca cttggtacga 2100 

cccacgccgc gccccgcgcc gccggaagtg aggtgtctga cccccgaagt tccggttcgc 2160 



a g g g g g t g g g g a g t g 1 1 g 1 1 a a c c g g a g g g g c a g c c g c a g t c g c g c g g a t t g a g c g g g c t 2 2 2 0 

cgcggcgctg ggttcctggt gagtggggcg aagtctggcc cgagttgtgg ttggggtcgg 2280 

gacccgaacc ttccccttga ggtctccgga gtcggcacgc ccctcagccc cgccgcacgc 2340 

tttcggcctg tcagctggcc ggagacctca gacgccggtg cggccgcttt gctcaagcct 2400 

gggccctgcc tgcgacgccc gcaactcctg gtgctcacag gtgcgcggcc gcgagggcga 2460 

cccggctcct cccgtcccgc tgctgctctc tcccgtcccg ctgtttttgt ggtgctctga 2520 

gttgacacta ctccgggggt cgggggaccc caggattcca ggctgacgtt ccccgcccgc 2580 

tcccgcaggg cgggcgtccg aactgcccac cctaacacag ctgtcaccgg cgctgtcgcc 2640 

tgcccagcct gctatcctct gtgccttggc tgctctcagc cctggctgcg cattcccgcc 2 7 0 0 

cctggagcag atttctgctg ttgcctccca ccccatcttc tccaccggag ggtcagcggt 2 7 6 0 

gcagctcccc ctcctccaac attgcagctt ttcctcatca cctccctaga ggaggcggct 2820 

tggcaggcag cgtggaaaga gccctagatt tgaagcaaga ctgacccagg ttccaggcct 2880 

t g c g t c a g t g t g a t c a c 1 1 a a c c c c 1 1 c g a g t c t a a 1 1 1 g t a a a a t g g g g t a g c g t a a g c 2 9 4 0 

tattctttgt ctgatgattt cgagggcgaa atgtgatttc ccccccactt tctcctatga 3000 

attgaggctg tgccaggcac cgggctattt tgcacagcac gagcatcaca taagttattt 3060 

tcttgcccca tgcaggtctc cgggccaggg ca 3092 



< 2 1 0 > 3 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 
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